This paper explores the challenges and opportunities presented by mobile applications in the context of an academic library collection. This emerging format raises important questions about selection, acquisition, access, instruction, outreach, and evaluation as these practices have been applied to traditional resources. A more nuanced understanding of the content and format of mobile applications informs a collection development strategy for discovering, acquiring, and maintaining these resources. The development of an outreach program that includes liaison activity, instruction, and research consultations is also explored as a way to drive users to these new resources. Using Stony Brook University Libraries as a case study, this paper discusses the potential of mobile applications as academic library resources plus practical ways to promote usage and enhance academic engagement.
P roviding access to library materials and services on mobile devices has become an imperative for libraries. A 2016 Pew Research survey estimated that 77 percent of adults in the United States now own and use smartphones. The ubiquity of mobile device ownership holds relatively steady even across traditional divisions like race and income. 1 Libraries have an opportunity to provide materials and services to a large population of users via mobile access, and new patterns of collection development and resource management have emerged to support this demand. Library mobile site optimization, acquiring mobile-ready or native mobile collections, nuancing selection practices to accommodate the evaluation of application content, and training and promotion for these activities are now essential practices for information professionals.
This paper explores the emerging processes of mobile application acquisition, support, and promotion at Stony Brook University Libraries. While the practice of adopting mobile applications and sharing them effectively with library communities is still developing, Stony Brook has endeavored to create strategies to acquire this new type of material and make it accessible and useable for patrons. As mobile applications (apps) become more integrated into the Libraries' resource landscape, they highlight challenges posed by traditional evaluation and acquisition models, prompting librarians to reconsider how users identify, access, and use information. Mobile applications may potentially serve a variety of functions in a library's collection, including expanding discovery or modes of access or functioning as point-of-need resources. Others contribute unique content not available through more traditional database subscriptions. In either case, mobile applications are a fundamental aspect of collection development in the modern academic library. Whether a particular app represents unique content, the app format conditions the reader's experience to create a new, content-rich encounter with library content.
The need for clarity and praxis regarding mobile apps is crucial in the contemporary academic library because mobile apps represent both a new format and a new content type. Logistically integrating mobile apps into the collection development process requires communication and cooperation between departments and the establishment of new workflows. In this study, a review of the current literature is combined with practical strategy and case study to elucidate key questions, innovations, and future directions in the promotion and collection of mobile apps in academic libraries.
Literature Review
The current landscape of library participation in mobile initiatives spans a wide variety of institutions and practices.
There are examples in the literature of libraries evaluating and optimizing their websites and collections for mobile access. Adelphi University Libraries examined their database content for mobile compatibility in 2015 and found that 28 percent of the services they reviewed were appropriate for mobile use. 2 Since this paper was written, many more databases have incorporated mobile optimization into their strategies. The authors concluded in their study that mobile-incompatible databases were inappropriate for an increasingly mobile instruction and resource landscape, and this is still accurate. Pressure on vendors by librarians to increase mobile compatibility might help push them towards providing a better mobile experience for end users. To exert that pressure, librarians could begin by optimizing their own websites and resources for mobile devices. Caniano and Catalano conducted a survey of mobile device preferences among students, faculty, and staff at Hofstra University, concluding that increased usage of mobile technologies mandate apps as a collection development priority of modern academic libraries. 3 The effort to accommodate mobile users in libraries is far from complete. Bomhold investigated the library websites of academic institutions with very high research activity, as ranked by the Carnegie Foundation for the Advancement of Teaching, for evidence that these libraries had made an effort to accommodate mobile users. 4 She found that about 71.2 percent of these institutions had made some effort to provide mobile access, but that approaches varied. Slightly over half of the institutions provided a designated mobile app. The remainder offered a mobile optimized website or linked to a mobile website from the desktop homepage or from the institution's homepage. A significant number of institutions-28.7 percent of those studied-did not provide a mobile option for library resources.
Her research raises another significant point, which is that mobile access is not just a different access format but also a different access philosophy. Mobile users want to be able to access help and content seamlessly, placing potentially different expectations on the role of the library in their research. Making the accommodation of mobile users essential in library website and app design is an important step in changing practice to meet these users' needs. To properly evaluate, acquire, and promote mobile content from external sources, access points through the library website for mobile users must be established. Creating a basic level of mobile access is the first step in facilitating app access, and it is a continuing effort. Wong developed a desktop website and mobile application for a library event. Usage was surprisingly similar between the two platforms. 5 Since this study, increased mobile adoption and patron outreach initiatives by libraries may have changed this trend to favor mobile users. At this time, it seems that library users have come to expect mobile access to library resources and increasingly demand access to mobile-ready and mobile-native content. Once users enjoy basic access to library resources through mobile platforms, libraries can begin to respond to demand from users for app acquisition. This transition has implications for library collection development policies and strategies, as demonstrated by DeRosa and Jewell. 6 Their study of mobile app collection development at Memorial Sloan Kettering Library emphasizes the need for a coherent, relevant set of procedures to facilitate the selection, testing, and ultimate evaluation of mobile resources. Though app evaluation relies on many of the same metrics that are useful when applied to more traditional library resources, this procedure necessitates increased consideration of factors such as user-friendliness, legal approaches when there is no contract or site license available, and questions of copyright and fair use.
Some early papers on mobile app acquisition in libraries are from the field of medical librarianship. Access to library content outside of the traditional formats has been a priority for clinicians and medical professionals for the past several years because access to information for these users frequently takes place during the course of their medical practice rather than within a library. The demand for immediacy is an important factor in the development of app acquisition in health sciences libraries. As early as 2012, Prince and O'Hagan published papers reviewing and describing emerging applications to assist medical librarians in developing collections in this area. 7 While mobile apps offer complexity in collection development, cataloging, and other technical services workflows, the successful adoption of these technologies relies on access, and an effective strategy includes promotion, outreach, and patron-facing troubleshooting. Some institutions that include mobile apps in their collection strategy have offered best practices for promotion and outreach. DeRosa and Jewell propose website-based promotion to appeal to users who are likely to be interested in apps, rather than flyers and other strategies based on visits to the physical library. 8 Research from Boopsie highlights the effectiveness of banner and web-based advertising for library mobile app adoption. 9 Other strategies recommended in this study include social media, instruction sessions, campus outreach, online video tutorials, and workshops, including app content on Springshare's LibGuides.
The inherent challenges in marketing mobile apps to library users are well defined by Swogger and Linares in their study of BrowZine. 10 The authors highlight the necessity of showing the app to users to market it, a task that is not always feasible on a retail basis. BrowZine is a platform that integrates existing electronic journal content into a mobile-ready wrapper so it does not function like a journal that can be added to an institution's catalog or index. They underscore the fact that BrowZine's creator, Third Iron, knows that marketing their product can be problematic for libraries. This understanding is demonstrated by the expected compatibility of the new web version of BrowZine with online learning platforms, and the company's commitment to creating materials and custom widget codes for libraries. Marketing BrowZine has prompted Third Iron to partner with academic libraries to make their platform more visible, thereby helping libraries to assess their outreach strategies in a targeted way. 11 Academic librarians view app outreach as a component of the broader mission to educate patrons about emerging research modalities and technologies. In their survey of app usage in Canadian academic libraries, Canuel and Crichton insist that librarians have a responsibility to understand the app landscape and to guide users through it. 12 Apps offer opportunities to engage students learning information literacy principles in new ways, and to help researchers manage bibliographic data. Their survey demonstrates that many academic libraries are already promoting apps, while also engaging with important cost and collection development considerations raised by apps in academic libraries. 13 Furthermore, app outreach initiatives are consistent with librarians' broader mandate to communicate information and technological literacy. 14 
Collections
As academic libraries expand their collections to embrace mobile apps, they face challenges that echo those encountered with the arrival of e-books and streaming media. Similarly, apps present challenges with regard to evaluation, acquisitions, licensing, access, cataloging, and technical support. These challenges require creative solutions, updates to existing policy, and collaboration across library departments. DeRosa and Jewell outline the relevant considerations for collection development policies relating to the acquisition of mobile apps, underscoring the potential obstacles posed by the variability and instability of the content, format, and restrictions of mobile apps. 15 At Stony Brook University Libraries the move toward mobile apps was accompanied by reflections on the implications for the selection, budgeting, and support necessary to meet patron requests and expectations.
Collection development librarians at Stony Brook University Libraries do their own research on emerging app content and functionality within their disciplines. However, they also receive suggestions and requests from faculty and students in two additional ways, both of which highlight the importance of apps as both format and content. Patrons contact subject liaisons directly to request app content and other resources to support their research and teaching. They can also submit requests through the Libraries' Purchase Recommendation Form, an online form available on the website that gives users the option to select a format when making a recommendation. The documentation of these requests helps to provide a record of the frequency of requests and the ways that content and format intersect as components of patron interest. This informs policy by helping the library to gauge the relative importance of content and the means by which it is delivered and accessed. This agnostic attitude toward the consideration of format allows the Libraries to emphasize content and researcher experience when making collection development decisions within the broader context of the particular acquisitions and technical challenges posed by emerging formats such as apps. A prime example of this is type of demand was evident in the case of Stony Brook University Health Sciences Library's acquisition of the Visible Body Application. For several years the library had a standard version of the Visible Body Database. This reference tool consists of 3D anatomical images with the ability for the user to manipulate and review thousands of anatomical images, structures, and systems. The Visible Body has been hosted on the authors' database page and is accessible with proxy authentication. Many of Stony Brook's students are currently enrolled in courses that distribute iPads. It became necessary for students to be able to study for anatomy on their mobile devices. The library decided to also purchase the Visible Body Application. This standalone app can be downloaded through an institutional link hosted on the library's mobile app webpage. Once students authenticate, they have access to the anatomy app on their device for ninety days. As evidenced by increased downloads and frequently asked reference questions, this app continues to be in high demand. This duplication of content for the traditional desktop and mobile environments required careful consideration. This type of acquisition could be likened to purchasing an electronic copy of a print resource and must be done in close consultation with collection development specialists, with the understanding of the anticipated usage and adoption of the product. However, there are often cases for the purchase of multiple copies or multiple formats of items and accessibility can be a consideration in the decision-making process and collection development implications for mobile applications.
BrowZine, which was noted earlier, is a mobile app that provides access without necessarily offering unique content. It is subscription-based, allows researchers to browse journal content, and is a portal to content that already exists in the library's holdings. Nevertheless, BrowZine presents researchers with a reading experience that combines the serendipity of a print journal with the ease-of-access of an app. In the updated version of this product, users can curate their own reading lists and bookshelves, turning the app into an effective means of being alerted to new content in a particular field. Additionally, BrowZine's format, which privileges access to sequential issues of a journal, permits a juxtaposition of articles and ideas that is less likely to occur when researchers access journal content through an electronic database or discovery layer. Rather than seeing the article in isolation, the researcher encounters it within the context of a journal's editorial priorities, or even of the wider discourse of a particular field of inquiry. BrowZine offers the convenience and accessibility that are the hallmarks of welldesigned mobile apps intended for academic research. However, the ways in which the content it makes accessible can be accessed and curated by the user underscore its utility as a tool. The potential for synthesis and discovery in BrowZine are critical factors that outweigh the apparent redundancy of its content. This consideration rests on the curatorial function of collection development librarians, while also creating important outreach and instruction opportunities to make users aware of the app's potential as both a discovery tool and an intellectually rich reading experience.
While the content available through Visible Body and BrowZine is accessible through other formats, apps that provide exclusive content have emerged as a format to consider for acquisition. These proprietary resources host content that may no longer be available in print or even as an e-book. For example, the Johns Hopkins' ABX Guide (https://www .hopkinsguides.com/hopkins/index/Johns_Hopkins_ABX_ Guide/), a standard resource for clinicians, is now offered through a mobile app to help facilitate the continual updates that occur with clinical and drug information. Individual libraries should consider developing guidelines for the type of mobile applications that fit within their larger collection development policies and mechanisms for requesting materials in this new format. The necessity of fiscal restraint can mean making difficult choices between platform and content. To support and defend such difficult decisions, mobile applications should be included in an institutional collection development policy. According to DeRosa and Jewell, evaluative criteria for the selection of mobile apps should reflect the process used for other traditional formats: subject relevance, quality of content, reputation of publisher/provider, cost, access, legal issues, and copyright. 16 Besides evaluating these resources intellectually, using liaison expertise and the Purchase Recommendation Form, librarians confront collection development decisions within a larger budgetary context. Many academic libraries are currently facing flat collections budgets at best. It is imperative that allocations and expenditures for electronic resources ensure greater impact than their traditional counterparts. Mobile apps typically provide frequent updates that alleviate the need to replace physical copies or maintain annual subscriptions with additional platform fees for individual titles. Furthermore, mobile app versions of some standard library resources are often available as part of a traditional subscription. Libraries should work to identify which resources in their current holdings offer mobile app versions and provide promotion and instruction, ensuring that they are taking full advantage of subscription benefits. Mobile application downloads and access have evolved greatly, making license administration less burdensome for the individual library.
Workflows should also be considered when deciding to implement the acquisitions of these new resources, including communications and work strategies of acquisitions, cataloging, and IT support. The profession may consider taking lessons from previous format transitions, such as the switch from analog (VHS and DVD) to streaming video. Explaining the transition to streaming video at Brigham Young University, Schroeder and Williamsen observed that it "required the unified expertise of subject librarians, acquisitions librarians, catalogers, and information technology personnel." 17 Consideration must be given to both the policies surrounding the collection and the workflows necessary to make these resources discoverable, accessible, and sustainable. In addition to the work necessary to catalog other formats, the mobile application may be hosted outside the integrated library system (ILS) and catalog, such as on a web page that requires metadata and IT support.
The ways that our end-users interact with mobile app providers can pose unique budgetary challenges to libraries. A recent example is Read by QxMD. Read is a product developed for physicians and medical students to address the need for immediacy and the need for quick access to evidence-based resources. This mobile application helps to aggregate newly published content in specific clinical disciplines and provide users with an easy way to connect to full text through the library's subscription. It was initially developed, launched, and marketed as a free tool. However, its use was adopted by clinicians and students at several universities and medical centers. To continue supporting the needs of their growing user base, the company switched to a paid model. This led to a situation where the library was left with patrons unable to connect to the full text they had come to expect. At Stony Brook University, the demand was so great that the authors investigated whether they could identify funds to add this type of app. Although the functionality and use were clearly beneficial to patrons, from a collection development standpoint, it was important to identify that the app functions as an aggregator or mobile discovery layer that provides access to content already available through traditional mechanisms.
While the Read by QxMD app assists in discovery and facilitates article interaction in the mobile environment, Stony Brook University's Library is paying for this layer while also maintaining access to the full-text content from the individual publishers. As with the Visible Body application previously cited, accessibility to information and content will need to be considered as an evaluative criterion in the collection development process for mobile applications. Additionally, the authors learned through their review of mobile apps to be mindful of vendor platform compatibility and authentication issues. In the case of Read by QxMD, following rigorous review, including multiple vendor demonstrations to all health science librarians plus conversations with several faculty and clinicians, the authors decided to move forward with a one-year pilot subscription. The potential improvements to the clinical workflow using Read by QxMD and the possible increased access to their subscribed content were considered beneficial enough to justify the cost. The authors will closely track the number of downloads and usage through the app platform to evaluate their subscription after one year. Stony Brook University Libraries are currently working closely with the vendor to ensure proper integration using IP range for user authentication.
It is imperative for libraries to establish their own evaluative criteria, standard platform requirements, and methods for data capture for mobile applications. Most mobile app platforms are not standardized across publishers or developers. The authors have not identified any apps in their current research that are COUNTER compliant, as is the case with other subscribed database platforms. Libraries may need to monitor the number of downloads through their own web platform or work with vendors to provide meaningful statistics that will assist in future decisions and justification for continuing subscriptions.
Promotion of Mobile Applications
The adoption of mobile apps as an emerging format within the Libraries' collections necessitates a varied outreach strategy that endeavors to make apps accessible and approachable. Because barriers to app use in research include questions of content and technical issues, it is necessary to address user concerns by providing high-quality apps in conjunction with responsive services. This can be achieved through hands-on workshops or the creation of robust resources for online users.
The motivation for use of these applications must be considered when providing support for mobile applications. Each user has a different comfort level and understanding of the scope and use potential of these applications. Many users are interested in exploring the technology; others enjoy quick access to information. Still others prefer to fully integrate the applications into their research practice. While considering the aforementioned issues of access, technical services, and technical support, these varying levels of interest and motivation for use should be incorporated in the decision-making process.
The authors organized a workshop designed to help attendees use mobile apps for their research. The workshop focused on the rich and varied content contained in apps, the practicality and timeliness of their format, and how they allow users to access information. Additionally, the workshop addressed common access issues, such as downloading apps and using them on mobile devices. Held in a library computer classroom and simulcast online, this event focused on the process of downloading and using the Libraries' subscription apps from a student and faculty perspective plus the use of free apps and those that are available from the University independently of the Libraries.
Moreover, the Libraries host a LibGuide to help students discover the apps offered and how to use them effectively at Stony Brook University Libraries. 18 The authors will begin recording and hosting tutorials that can be accessed by patrons at the point of need. The tutorials will provide narration and visual step-by-step instructions about the download process for subscribed mobile applications. The instructions will present the processes for different types of devices. As the authors learned from their experiences with e-books, procedures can differ greatly with every publisher on each type of device. These guides, workshops, and tutorials were developed to close the technology gap for this new format and to help users connect to content through apps as easily as they access library content through our databases or discovery system.
Besides acquiring and promoting external app content, Stony Brook University Libraries is developing a native library app to help users access library content appropriate for their mobile devices, including both apps and traditional library offerings. This library app was developed in response to various iPad one-to-one initiatives across Stony Brook's campus. For the last two years, Stony Brook has provided iPads to students in the Educational Opportunity and Advancement on Individual Merit Programs (EOP/AIM) through an initiative called Mobile/Digital Now. The EOP/AIM students are high-potential applicants from historically disadvantaged backgrounds, and the Mobile/Digital Now program gives these students a technology portal to scholarly content. The Libraries are working with the EOP/AIM program to ensure that the app is preloaded on the iPads so that students have direct access to the Libraries' resources. Similar programs are beginning in Stony Brook's School of Medicine and Athletics Programs, and the Libraries will partner with each of these programs to promote access to library resources via the library app.
Currently, Stony Brook Medicine is implementing an iPad initiative. All incoming students will be given an iPad, and instructors are encouraged to use interactive tools and mobile apps to deliver content that can be accessed by students remotely to support interactive learning and classroom engagement. 19 To respond to this initiative, the Libraries created a LibGuide for mobile applications with information on downloading library-supported and departmental apps. This provides the library with an opportunity to stay informed regarding the use of these resources and to proactively provide support and instruction for users in this program. This LibGuide is also a platform for courseintegrated instruction. It allows the librarian to customize sessions to apps with a specific function or content focused towards particular disciplines or programs.
Conclusion
The need to develop acquisitions policies and promotion procedures for mobile apps arose from an understanding of the needs of Stony Brook University's researchers and students. The acquisition and evaluation of mobile apps are becoming increasingly crucial in academic libraries. Mobile-enabled patrons require library content that fit their devices and their needs. To create responsive collections, librarians must approach apps as an emerging resource type at the confluence of content and format. Documenting user requests and behavior with regard to point-of-need apps can help librarians demonstrate a demand for these resources as an emerging format capable of yielding new insight by virtue of its ability to on-demand access. Though mobile apps represent a collection development opportunity because of their ability to support new research modalities, they can also be an important means of accessing unique content only accessible through this format.
The body of literature addressing the acquisition and promotion of mobile apps is still limited. Many libraries are in the process of adapting their sites and traditional content to mobile users, and a growing number of institutions are working to license and distribute external app content. As we encounter and adjust our policies to adapt to this new format, we should be assessing and documenting effective practices to share with the field. Developing best practices to serve the mobile user will help librarians at all types of institutions build more responsive collections.
